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(54) HIGH SPEED CAMERA SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high speed camera system for reducing a 
sense of incompatibility of movement, and for outputting a standard signal with a 
satisfactory S/N ratio. 

SOLUTION: The output of an M-fold speed digital camera 1 which operates scanning at 
a scanning speed which is M times as fast as a standard is converted into M pieces of 
divided standard signals by a speed converting circuit 2, and outputted. A signal 
isolated in one horizontal period is added to a signal equivalent to a field different from 
a standard speed synchronizing signal among the M pieces of divided standard signals. 
Thus, field matching with the standard speed synchronizing signal can be operated, and 
then phase matching with a signal in the same field with the other standard speed 
synchronizing signal can be operated, and those signals can be added. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The MX digital television camera which the genlock is carried out with 
the television synchronizing signal of the criterion from the outside, and scans on 
television M times (M is the positive integer of arbitration) the rate of standard, 
The speed-conversion circuit which the output signal of said MX digital television 
camera is divided for every field unit of one M times the scan speed of this, time 
amount expanding of each is carried out at a standard scan speed, and M 
division standard signals are synchronized, and is outputted, M delay means by 
which a criterion carries out 1 horizontal scan-time delay of said M division 
standard signals respectively, In distinction of the television synchronizing signal 
of said criterion, the odd number field, or the even number field, two or more 
division standard signals which are the same field among said M division 
standard signals The selection circuitry which switches and outputs the input 
signal to said delay means, and the output signal of said delay means separately, 
Two or more division standard signals which are the field which is different 
among said M division standard signals in distinction of the television 



synchronizing signal of said criterion, the odd number field, or the even number 
field The 1st adder which adds the input signal to said delay means, and the 
output signal of said delay means separately, The high speed camera system 
equipped with the 2nd adder adding the selection-signal generating circuit which 
generates the selection signal to said two or more selection circuitries, and the 
output of two or more of said selection circuitries and the output of two or more of 
said 1st adders. 

[Claim 2] The high speed camera system according to claim 1 characterized by 
reversing the condition of the odd number field of the output of a MX digital 
television camera, and the even number field to the field of the television 
synchronizing signal of the criterion from the outside. 

[Claim 3] the output of two or more 1st adders, and the output of two or more 
selection circuitries -- the multiplier twice of each arbitration - the high speed 
camera system according to claim 1 or 2 characterized by having the coefficient 
multiplier of M individual to carry out. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the high speed camera system 

for photoing the slow motion image in television broadcasting. 

[0002] 

[Description of the Prior Art] In using slow motion playback frequently by a sport 



relay broadcast etc. in recent years, the smoothness of a motion of a playback 
image is required more and the high speed camera system use which can photo 
more motion information on a photographic subject is also increasing by being 
still more nearly high-speed than a standard television-scanning rate, and 
scanning. 

[0003] the following - the conventional high speed camera system ****** 
explanation - it carries out. What was indicated by JP,5-54315,B as a 
conventional high speed camera system is known. Drawing 9 shows the block 
diagram of this conventional high speed camera system. For the digital 
television camera (following 3X camera) with which 1 scans by 3 times of a 
standard scan speed, and 2, as for the division standard output a and 4, in 
drawing 9 , a speed-conversion circuit and 3 are [ the division standard output b 
and 5 ] the division standard output c. Drawing 10 shows the block diagram of 
the speed-conversion circuit 2. As for a 3X signal and 17, in drawing 10 , 16 is 
[ writing / readout control circuit, and 18 ] field memories (FM1-FM16). 
[0004] About the conventional high speed camera system constituted as 
mentioned above, the actuation is explained below. 

[0005] Drawing 1 1 is the timing chart showing actuation of the speed-conversion 



circuit of the conventional 3X camera system. First, genlock actuation is 
performed by the synchronizing signal of the standard speed from the outside, 
and the 3X camera 1 scans at a standard rate 3 times the rate of television 
scanning. Since the output signal of the 3X camera 1 is 3X of a criterion, as 
shown in drawing 11 , three signals, 3X odd number field 1 signal 1o, 3X even 
number field 1 signal 1e, and 3X odd number field 2 signal 2o, are continued and 
outputted to the 1st odd number field period of standard speed. 3X even number 
field 2 signal 2e, 3X odd number field 3 signal 3o, and 3X even number field 3 
signal 3e are similarly outputted to the 1st even number field period of standard 
speed continuously. The output of the 3X camera 1 is inputted into the 
speed-conversion circuit 2, and time amount expanding of it is carried out at a 
standard speed signal at the same time it is divided into three signals. In order to 
trichotomize a 3X signal and to carry out time amount expanding at standard 
speed, six field memories 18 shown in drawing 10 are realizable by performing 
writing / readout control independently, it is shown in drawing 1 1 — as -- standard 
speed odd number field 1 period - 1o signal -- 2o signals are written for 1e 
signal in FM1 in 3X each to FM3 at FM2. Next, three field memories, FM1, FM2, 
and FM3, perform read-out actuation by standard speed at standard speed even 



number field 1 period. Simultaneous in curve, 3o signals are written in FM5, and 
3e signals are written for 2e signals in FM4 at FM6. Next, in standard speed odd 
number field 2 period, FM4, FM5, and FM6 perform readout actuation by 
standard speed, since the field memory of FM1, FM2, and FM3 has finished 
read-out of all data at this time -- new - write-in actuation - entering - 4o signals 
-- 5o signals are written for 4e signals in FM1 by 3X to FM3 at FM2. By the 
above actuation, the division standard signal a shown in drawing 1 1 , the division 
standard signal b, and the division standard signal c are acquired as division and 
time amount expanding circuit 2 output. 

[0006] Thus, the conventional high speed camera system is made as [ deal with / 
a high-speed signal / as two or more standard speed signals ]. It is slow motion 
output **** of 1 /usual 3 by changing three division standard signal a-c into one 
signal by memory etc., after carrying out list direct to the order of the field at the 
time of photography in order to obtain a slow motion output. Furthermore, the 
signal which carried out list direct can be recorded on VTR etc., and the further 
slow motion signal can be acquired by performing slow motion playback of VTR. 
[0007] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned 



conventional configuration, when three division standard signals are respectively 
seen by the monitor as a standard signal, in each signal, the field is 
discontinuous, and especially, in an image with a motion, a motion becomes 
discontinuous and becomes unnatural. Furthermore, at the time of 3X 
photography, since the storage time of the charge of CCD dropped to 1/3, when 
three division signals were seen as a standard signal, S/N from the first had the 
trouble that it was bad compared with the time of standard speed photography. 
[0008] This invention solves the above-mentioned conventional trouble, the 
sense of incongruity of a motion is reduced, and it aims at offering the high 
speed camera system which also outputs the good standard signal of S/N. 
[0009] 

[Means for Solving the Problem] In order to attain this purpose the high speed 
camera system of this invention In M delay means to which 1 
horizontal-scanning time delay of the output of M pieces of a speed-conversion 
circuit is carried out respectively, the television synchronizing signal of the inside 
of the output of M pieces of a speed-conversion circuit, and a criterion, and 
distinction of the odd number field and the even number field The selection 
circuitry which switches and outputs the input signal and delay means output 



signal to a delay means to each of two or more signals which are the same field, 
The 1st adder which adds the input signal and delay means output signal to a 
delay means to each of two or more signals which are the different field in 
distinction of the odd number field of a standard television synchronizing signal, 
and the even number field, By having the selection-signal generating circuit 
which generates the selection signal of two or more selection circuitries, and the 
2nd adder adding two or more selection-circuitry outputs and two or more 1st 
adder outputs There is little sense of incongruity of a motion and it can acquire 
the standard signal which raised S/N from M field signals outputted within the 
same field period of standard speed. 
[0010] 

[Embodiment of the Invention] The MX digital television camera which the 
genlock of that of this invention is carried out by the television synchronizing 
signal of the criterion from the outside, and scans on television M times (M is the 
positive integer of arbitration) the rate of standard, The speed-conversion circuit 
which the output signal of a MX digital television camera is divided for every field 
unit of one M times the scan speed of this, time amount expanding of each is 
carried out at a standard scan speed, and M division standard signals are 



synchronized, and is outputted, M delay means to which a criterion carries out 1 
horizontal-scanning time delay of the M division standard signals respectively, In 
distinction of a standard television synchronizing signal, the odd number field, or 
the even number field, two or more division standard signals which are the same 
field among M division standard signals The selection circuitry which switches 
and outputs the input signal to a delay means, and the output signal of a delay 
means separately, Two or more division standard signals which are the field 
which is different among M division standard signals in distinction of a standard 
television synchronizing signal, the odd number field, or the even number field 
The 1st adder which adds the input signal to a delay means, and the output 
signal of a delay means separately, It has the 2nd adder adding the 
selection-signal generating circuit which generates the selection signal to two or 
more selection circuitries, and the output of two or more selection circuitries and 
the output of two or more 1st adders. By doubling and adding the field of the 
signal for M field outputted within standard 1 field period, there is little sense of 
incongruity of a motion and it acquires the good standard signal of S/N. 
[0011] The gestalt of operation of this invention is explained using a drawing 
below. 



(Gestalt 1 of operation) Drawing 1 is the block diagram showing the high speed 
camera structure of a system by the gestalt 1 of operation of this invention. The 
division standard signal (it considers as division standard signal a-c respectively) 
which the 3X camera was divided for 1, a speed-conversion circuit, and 3-5 were 
divided for 2 in drawing 1 , and time amount expanding was carried out at the 
standard scan speed, and was synchronized, and 6 are 1H delay means, and 
only 1 horizontal-scanning period in a standard scan speed delays an input 
signal. For the 1st adder and 9, as for a selection-signal generating circuit and 
11, the 2nd adder and 10 are [ 7 / a selection circuitry and 8 / a coefficient 
multiplier and 12 ] standard output N. 

[0012] Drawing 4 is a drawing in which the principle of operation based on the 
pixel configuration in the CCD part of the 3X camera 1 is shown. Input a, Input b, 
and Input c in drawing 4 correspond to the division standard signal a, the division 
standard signal b, and the division standard signal c respectively. First, drawing 
4 (a) shows the case where the field in a standard scan speed is the even 
number field. In addition, since it is read once it is written in the 
speed-conversion circuit 2, the output signal of the 3X camera 1 is delayed by 
the 1 field of standard speed, and is outputted, so that it may understand also by 



drawing 11 . Therefore, since the signal of the 3X camera 1 written in in the 
standard speed odd number field 1 is read in the standard speed even number 
field 1, in the 3X odd number field 1 and Input b, the 3X even number field 1 and 
Input c become [ Input a ] the 3X odd number field 2. Since Input a and Input c 
were both the odd number fields and the field of a standard scan speed was not 
suited, when it added as it is, INTARESU relation collapses and an image came 
to have shifted perpendicularly. About Input b, since it is the even number field, it 
is satisfactory. Therefore, about Input a and Input c, two signals which separated 
during the 1 horizontal scanning are added, and after making it the signal which 
suits the location of the even number field spatially, it adds with Input b. 
[0013] In drawing 4 , when the signal which OH show is made into the present 
input signal, the signal with which the signal in front of 1 level period and 2H 
show the signal which 1H show is a signal in front of 2 level period. Moreover, 
notation O shows the location of the actual signal according the location of a 
photodiode to notation ** and a photodiode mix among drawing 4 . If the phase 
relation of INTARESU is taken into consideration as shown in drawing 4 (a), the 
signal which carried out Input a (0H+1H) will turn into a signal of the even 
number field phase shown all over [ P1 ] drawing. The signal made the same 



also about Input c (0H+1H) turns into a signal of the even number field phase 
shown in P2. P1 and P2 signal is equivalent to OH signal of Input b. Therefore, 
even if it adds OH signal of Input b, P1 signal, and P2 signal, a gap of a vertical 
image does not take place. After adding three signals, in order to double gain, 
the standard scan speed signal (standard output N) adding the signal for the 3 
field is acquired because it takes 1/5 with a coefficient multiplier 1 1 . 
[0014] Drawing 4 (b) is the case of the odd number field of a standard scan 
speed similarly. Input b is the odd number field to Input a and Input c being the 
even number fields. The signal which carried out Input a (0H+1H) turns into a 
signal of the odd number field phase shown all over [ Q1 ] drawing, and the 
signal which carried out Input c (0H+1H) turns into an odd number field signal 
shown all over [ Q2 ] drawing, and is equivalent to 1 H signal of Input b. Therefore, 
even if it adds Q1 signal, 1H signal of Input b, and Q2 signal, a gap of a vertical 
image does not take place. 

[0015] Thus, since the field of the signal inputted into Input a, Input b, and input c 
of each is reversed in the odd number field and the even number field of a 
standard scan speed when the number of M is odd in M double-speed scan, in 
order to perform addition processing correctly, it is necessary to switch the 



output of the selection circuitry 7 inputted into the 2nd adder 9 like 1 H in the even 
number field in OH and the odd number field. The selection-signal generating 
circuit 10 is a control circuit which bears this change actuation, is the field unit of 
standard speed and switches the output of a selection circuitry 7. Thus, by 
adding three 3X field signals according to the field in a standard scan speed, 
compared with the former, S/N is good and the standard speed signal which 
does not have sense of incongruity in a motion is acquired. 
[0016] In addition, drawing 7 from which the case of even times (M= even 
number) of a criterion is also the same view, and the scan speed of a high speed 
camera acquires a standard scan signal is a drawing in which the principle of 
operation at the time of M= 2 (even number) is shown. Drawing 7 (a) shows the 
addition processing at the time of the even number field in a standard scan 
speed. Since Input a is an odd number field signal, it adds as it is, but since Input 
b is an even number field signal, a perpendicular gap of an image does not take 
place by adding in quest of the odd number field data shown all over [ R ] 
drawing by (0H+1H). It is the same also at the time of the odd number field 
shown in drawing 7 (b). 

[0017] As mentioned above, according to the gestalt of this operation, by 



doubling the field and adding M divided division standard signals, the 
unnaturalness of an animation part can be canceled and a standard scan speed 
video signal with little S/N degradation can be acquired. 

[0018] (Gestalt 2 of operation) Drawing 2 is the block diagram showing the high 
speed camera structure of a system by the gestalt 2 of operation of this invention. 
In drawing 2 , the configuration in connection with data processing which 
acquires a standard scan speed signal from a division standard signal is different 
from the gestalt 1 of operation. 

[0019] Drawing 5 is a timing chart showing actuation of the high speed camera 
system in the gestalt of this operation. The actuation is explained below. 
[0020] It is necessary to perform the operation (0H+1H) about two of three 
division standard signals for acquiring a standard signal in the case of the gestalt 
1 of operation. This operation is equal to having covered the low pass filter 
perpendicularly, and vertical frequency characteristics worsen. In order to 
improve this, the field of three division standard signals can be doubled only by 
performing the operation (0H+1H) only to one of three division standard signals 
by reversing the field of the output signal of the 3X camera 1 . 
[0021] As shown in drawing 5 , three division standard signal outputs of the 
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speed-conversion circuit 2 are set to 3X even number field 1e, 3X odd number 
field 1o, and 3X even number field 2e in the standard speed even number field 
by beginning the camera output outputted in the standard speed odd number 
field from the even number field. Actuation of the Rhine adder circuit at this time 
is shown in drawing 6 (a). Since Input a and Input c are even number field 
signals, it is not necessary to process at all. Since it is an odd number field signal 
about Input b, the even number field signal Q is searched for by the operation 
(0H+1H), and it adds to OH signal of Input a and Input c. Similarly, about the 
standard odd fields, as shown in drawing 6 (b), Input b is carried out (0H+1H), 
the odd number field signal P is searched for, and it adds with 1 H signal of Input 
a and Input c. In this case, the selection-signal generating circuit 10 operates so 
that OH and 1H may be switched and outputted about Input a and Input c. In 
addition, the multiplier machine 11 shall be set to 1/8. 

[0022] As mentioned above, according to the gestalt of this operation, compared 
with the gestalt 1 of operation, a low pass filter component can be lessened and 
vertical frequency characteristics can be improved by reversing the field of 3X 
camera 1 output with the field in the synchronizing signal of the criterion from the 
outside. Moreover, as mentioned above, the field of a division standard signal is 



reversed to the television synchronizing signal of the criterion from the outside in 
the speed-conversion circuit shown in drawing 10 . Therefore, according to this 
example, although the field memory for delaying the 1 field of three division 
standard signals was needed outside for synchronous doubling, since the field of 
3X camera 1 output is reversed, synchronous doubling can be performed, 
without needing a field memory outside. 

[0023] (Gestalt 3 of operation) Drawing 3 is the block diagram showing the high 
speed camera structure of a system by the gestalt 3 of operation of this invention. 
drawing 3 - setting -- 13 - the multiplier alpha twice of arbitration » the 
coefficient multiplier to carry out and 14 -- the multiplier beta twice of arbitration 
-- the coefficient multiplier to carry out and 15 are coefficient multipliers which 
arbitration multiplier gamma doubles. In the case of a criterion, drawing 8 is 
drawing showing the frequency characteristics of the perpendicular direction the 
case of the gestalt 2 of operation, and in the case of the gestalt 3 of operation. 
As shown in drawing 8 (b), the frequency characteristics are expressed with 
1+Z-1 for the usual frequency characteristics from 2-pixel mix actuation of CCD. 
moreover, frequency characteristics according to the approach of gestalt 2 
publication operation as shown in drawing 8 (c) — each — since it is multiplier 



alpha=beta=gamma =1 - 1+3Z-1+3 - it becomes the property shown in Z-2+Z-3. 
Drawing 8 (d) applies the multiplier of alpha=gamma =3 and beta= 1, and 
improves degradation of vertical frequency characteristics. In this case, 
frequency characteristics are expressed with 1+7Z-1+7Z-2+Z-3. And the 
frequency characteristics in each case are shown in drawing 8 (a). By choosing 
a filter shape appropriately, as shown in the gestalt of this operation, vertical 
frequency characteristics are sharply improvable as compared with the gestalt 2 
of operation. 

[0024] in addition, the gestalt of the above operation -- setting M= - although 
the case of 2 or 3 was described, this invention is not limited to this and its 
required-number preparation **** is good in a delay means and a selection 
circuitry according to M (positive integer of arbitration). 
[0025] 

[Effect of the Invention] M delay means to which this invention carries out 1 
horizontal-scanning time delay of the M division standard signals of the output of 
a speed-conversion circuit respectively as mentioned above, The selection 
circuitry which switches and outputs the input signal and delay means output 
signal to a delay means to each of two or more division standard signals which 
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are the same field among M division standard signals in distinction of a standard 
television synchronizing signal, odd number, or the even number field, The 1st 
adder which adds the input signal and delay means output signal to a delay 
means to each of two or more division standard signals which are the different 
field in distinction of a standard television synchronizing signal, odd number, or 
the even number field, The sense of incongruity of a motion can acquire the 
good standard scan speed video signal of S/N few by having the selection-signal 
generating circuit which generates the selection signal of two or more selection 
circuitries, and the 2nd adder adding two or more selection-circuitry outputs and 
two or more 1st adder outputs. 

[0026] Furthermore, by reversing the field condition of a MX digital camera 
output with the field of the television synchronizing signal of the criterion from the 
outside, the frequency characteristics of the perpendicular direction of the 
standard scan speed video signal which is the 2nd adder output can be 
improved, and image quality can be improved, moreover, each of the 2nd adder 
input preceding paragraph — the multiplier twice of arbitration — the standard 
speed video signal which improved vertical frequency characteristics further can 
be acquired by forming the coefficient multiplier to carry out. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the high speed camera structure of a 
system by the gestalt 1 of operation of this invention 



r 



[Drawing 2] The block diagram showing the high speed camera structure of a 
system by the gestalt 2 of this operation 

[Drawing 3] The block diagram showing the high speed camera structure of a 
system by the gestalt 3 of this operation 

[Drawing 4] Drawing showing the principle of operation of the high speed camera 
system by the gestalt 1 of this operation 

[Drawing 5] The timing chart showing actuation of the high speed camera 
system by the gestalt 2 of this operation 

[Drawing 6] Drawing showing the principle of operation of this high speed 
camera system 

[Drawing 7] The principle Fig. of the Rhine addition in case the number of M in 
the gestalt 2 of operation of this invention is even 

[Drawing 8] The property Fig. showing the frequency characteristics of the 
perpendicular direction in the gestalt 3 of operation of this invention 
[Drawing 9] The block diagram showing the conventional high speed camera 
structure of a system 

[Drawing 10] The timing chart showing actuation of the speed-conversion circuit 
of this high speed camera system 



[Drawing 11] The block diagram showing the speed-conversion circuit in this 
high speed camera system 
[Description of Notations] 

1 MX DEJITA Television Camera 

2 Speed-Conversion Circuit 
3-5 Division standard signal 

6 Delay Means 

7 Selection Circuitry 

8 1st Adder 

9 2nd Adder 

10 Selection-Signal Generating Circuit 

1 1 Coefficient Multiplier 

12 Standard Output 

13 Alpha Twice of Arbitration - Coefficient Multiplier to Carry Out 

14 Beta Twice of Arbitration - Coefficient Multiplier to Carry Out 

15 Coefficient Multiplier Which Arbitration Gamma Doubles 

16 MX Signal 

17 Writing / Readout Control Circuit 



18 Field Memory 



